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Original Research
Patient Preferences for the Treatment
of Shoulder and Proximal Biceps Disorders
Are Associated With Patient Age, Race,
Sex, and Activity Level
Matthew V. Smith,*† MD, MSc, Michelle Gosselin,† MD, Karen Steger-May,‡ MA,
Matthew J. Matava,† MD, Rick W. Wright,† MD, and Robert H. Brophy,† MD
Investigation performed at Washington University in St Louis, St Louis, Missouri, USA
Background: Patient preference information has become increasingly more important in clinical decision making.
Purpose: To assess patient preferences when making treatment decisions in the shoulder to determine which features are more
important according to patient age, race, activity level, and sex.
Study Design: Cross-sectional study; Level of evidence, 3.
Methods: Study participants aged 18 years were surveyed as to their preferences regarding surgical treatment for shoulder and
proximal biceps abnormalities. Survey features included time to return to unrestricted activities, time to return to work, size and
appearance of scars, the potential for persistent pain in the upper arm or shoulder, fatigue in the biceps with repetitive lifting,
potential for muscle cramping, and deformity in the proximal biceps. Participants also completed a validated shoulder activity
scale, and demographic data regarding age, race, and sex were collected.
Results: A total of 349 participants (166 female, 183 male) with a mean age of 45 years (range, 18-81 years) completed the survey.
Overall, time to return to unrestricted activities and residual pain were considered very important to themajority of the respondents,
while the size and appearance of surgical scars were of little importance. Prior shoulder pain (r¼ –0.17; P¼ .01) and prior shoulder
surgery (r ¼ –0.16; P ¼ .03) correlated to concern about time to return to unrestricted activities. Younger age (r ¼ –0.11; P ¼ .04)
and a higher level of education (r ¼ 0.14; P ¼ .03) correlated with greater concern for time to return to work. Women and African
Americans were more concerned about the size and appearance of surgical scars (r ¼ –0.28; P < .0001 and r ¼ –0.20; P ¼ .0002,
respectively) and biceps deformity. Respondents with a higher activity level (r ¼ 0.20; P ¼ .0002) and men (r ¼ 0.11; P ¼ .04) were
more concerned about fatigue.
Conclusion:Concerns about residual pain, time to return to unrestricted activities, and time away fromwork are important to patients
when considering the treatment for shoulder lesions. Patient preferences are associated with age, sex, race, and shoulder activity
level. These features should be considered when discussing treatment options for shoulder and proximal biceps tendon disorders.
Keywords: shoulder treatment; patient preference information; biceps treatment; return to activity
Patient preference information (PPI) has become increas-
ingly more important in clinical decision making.6 Patient
perspectives of a disease and their perception regarding the
treatment for a disease may influence their decisions
regarding treatment. PPI becomes even more relevant
when multiple treatment options are appropriate and there
is no definitive evidence that one treatment is clearly
superior.6 Decision making regarding the treatment for
shoulder abnormalities, including degenerative rotator
cuff tears, shoulder instability, and proximal biceps disor-
ders, presents patients and surgeons with dilemmas in
which PPI may be useful in deciding the best treatment
approach.
There is growing evidence that surgical and nonsurgical
treatment can be effective for degenerative rotator cuff
tears, proximal biceps disorders, and shoulder instabil-
ity.11,15 Patients’ expectations regarding recovery time, lost
work, residual pain, and loss of function may influence
treatment decisions rather than the shoulder lesion itself.
Similarly, there is no consensus on the best surgical treat-
ment for proximal biceps disorders. Biceps tenotomy and
tenodesis have similar clinical outcomes, but each has
drawbacks that may be important to patients.1,5,7,8,14,17,18
Because there is a higher incidence of cosmetic deformity
and fatigue in patients treated with biceps tenotomy12,16
and a higher likelihood of pain associated with tenodesis,12
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exploring patient preferences for these factors is critical to
decision making. When faced with a treatment decision, it
is important to understand what features of surgery and
recovery may be important to patients so as to frame the
discussion regarding their treatment.
Decisions regarding the treatment for shoulder injuries
largely depend on the level of pain, functional disability,
associated shoulder lesions, activity level, and response to
conservative treatment. Additional relevant factors to dis-
cuss with patients include time to return to unrestricted
activities, time to return to work, size and appearance of
scars, the potential for persistent pain, fatigue in the
biceps, the potential for biceps muscle cramping, or defor-
mity in the biceps muscle.2,3,9 Ideally, these factors are dis-
cussed as part of the informed consent process before
surgery. In reality, these factors may be overlooked as the
patient and physician focus on the underlying shoulder
abnormality. Furthermore, decision making can be influ-
enced by how the surgeon presents the choices to the
patient. While the surgeon should guide the patient toward
an informed decision, the concept that the surgeon can talk
the patient into whatever treatment approach the surgeon
prefers undermines the autonomy of the patient in making
treatment decisions for himself or herself, particularly if
there is more than one reasonable treatment option.
While each patient should make individual decisions
based on his or her own preferences, identifying factors that
are important to patients faced with selecting individual-
ized treatment options can help guide patient-focused deci-
sion making while minimizing surgeon bias. As such, PPI
has the potential to improve patient satisfaction with treat-
ment decisions. The purpose of this study was to define
patient preferences regarding features associated with
shoulder and proximal biceps surgery and to determine if
patient age, race, sex, or activity level predicts the relative
importance of these features. Our hypothesis was that age,
race, sex, and activity level have no association with how
patients rate the importance of various features after sur-
gery for shoulder and proximal biceps abnormalities.
METHODS
A 23-item survey was developed by 4 fellowship-trained
sports medicine surgeons to evaluate 7 specific features of
surgical treatment for shoulder and proximal biceps abnor-
malities to determine what patients care most about when
considering treatment for shoulder pain. The survey was
written at a sixth-grade level for ease of understanding
across the entire survey population. The features included
(1) time to return to unrestricted activities, (2) time to
return to work, (3) size and appearance of surgical scars,
(4) the potential for persistent pain in the upper arm or
shoulder, (5) biceps fatigue with lifting, (6) the potential for
muscle cramping, and (7) deformity of the proximal biceps.
A combination of a Likert scale and ordinal ranking ques-
tions was used to determine the relative importance of
these 7 specific features of shoulder and proximal biceps
surgery as well as what features are most and least impor-
tant when considering this type of surgery. The 7 topics
were scored on a 5-point Likert scale as follows: 5, very
much; 4, quite a bit; 3, moderately; 2, a little bit; or 1, not
at all. The patients were then asked to choose which feature
was the most and the least important to them. Finally, the
patients were asked to rank these same 7 features from
most to least important when considering surgery on their
shoulder. We asked the questions in different ways to allow
for an assessment of construct validity. The survey also
collected basic patient demographics, including age, sex,
race, education level, body mass index, occupation, and
shoulder activity score.2
After institutional review board approval, a convenience
sample of adults aged 18 years presenting to an academic
orthopaedic sports medicine clinic in the Midwest were
asked to complete the survey. Participants were recruited
to complete the survey regardless of their presenting com-
plaint to the clinic. Anyone under the age of 18 years was
excluded from the study.
Statistical Analysis
Based on a population estimate of approximately 525,000
people undergoing shoulder surgery per year in the United
States,13 we estimated that 269 surveys were needed to
have 90% confidence that the survey sample population
reflected the overall population undergoing shoulder sur-
gery.4 Spearman correlation coefficients (r) were used to
assess the association between respondent characteristics
and the Likert ratings of the importance of each feature.
For correlations, female participants were coded as 0 and
male participants coded as 1, and African American race
was coded as 0 and non–African American race coded as 1.
Percentage agreement was used to represent consistency in
the identification of the most and least important features
assessed using rankings as compared with listing the most
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and least important features. Kappa was not calculated
because of limited variability in responses for some fea-
tures. P values <.05 were considered statistically
significant.
RESULTS
A total of 349 surveys, including 166 female and 183 male
respondents, were collected over a 12-month period. The
mean participant age was 45 years (range, 18-81 years);
60% had a college (32%) or professional degree (28%).
Forty-eight percent of the respondents had seen a physician
for shoulder pain in the past. Only 23% had a history of
shoulder surgery.
The time to return to unrestricted activities and residual
pain were very important to the majority of respondents,
whereas the size and appearance of surgical scars were of
little importance (Table 1).
When asked to rank those factors most important regard-
ing shoulder and proximal biceps surgery, the time to
return to unrestricted activities, residual pain, and time
to return to work were consistently most important to the
respondents (Table 2). The size and appearance of surgical
scars were least important.
The respondents were asked to indicate the single most
concerning and the single least concerning features after
shoulder and proximal biceps surgery. The most important
features were time to return to unrestricted activities and
discomfort in the upper arm after full recovery. The least
important feature was the size and appearance of scars
(Table 3).
Age (r¼ –0.02; P¼ .72), sex (r¼ –0.03; P¼ .55), race (r¼
0.02; P ¼ .69), and activity level (r ¼ 0.08; P ¼ .16) were not
associated with the Likert rating of the importance of time
to return to unrestricted activities. Having previously seen
a physician for shoulder pain (r ¼ –0.17; P ¼ .01) and hav-
ing undergone prior shoulder surgery (r ¼ –0.16; P ¼ .03)
correlated with concern about time to return to unrestricted
activities. Younger age (r ¼ –0.11; P ¼ .04) and a higher
level of education (r¼ 0.14; P¼ .03) correlated with greater
concern for time to return to work. Activity level (r ¼ 0.10;
P ¼ .06) did not correlate with concern for time to return to
work. Women were more concerned about the size and
appearance of surgical scars (r ¼ –0.28; P < .0001) and
biceps deformity (r ¼ –0.14; P ¼ .01) than men. African
American respondents were more concerned than non–
African Americans about the size and appearance of surgi-
cal scars (r ¼ –0.20; P ¼ .0002) and biceps deformity (r ¼
–0.18; P ¼ .001). Respondents with a higher activity level
(r ¼ 0.20; P ¼ .0002) and men (r ¼ 0.11; P ¼ .04) were more
concerned about the potential for biceps fatigue. Men were
also more concerned about residual pain (ie, discomfort
in the upper arm or shoulder) after surgery compared with
women (r¼ –0.12; P¼ .03). Age (r¼ 0.04; P¼ .43), race (r¼
–0.05; P¼ .35), and activity level (r¼ 0.005; P¼ .93) did not
correlate with concern for residual pain. Age (r ¼ 0.08; P ¼
.17), sex (r ¼ –0.10; P ¼ .08), race (r ¼ 0.0001; P ¼ .99), and
activity level (r ¼ –0.03; P ¼ .61) did not correlate with
concern for cramping discomfort in the biceps muscle.
There was a high level of agreement between those ques-
tions asking the respondents to rank each feature and those
questions asking to list the most (percentage agreement
ranged between 90% and 97% across all features) and least
important features (percentage agreement ranged between
82% and 97% across all features). This indicates that the
respondents were consistent in their ratings of what is
TABLE 1
Importance of Features to Respondents on a Likert Scalea
Feature n Median Interquartile Range Range
Return to activities 334 5 4-5 1-5
Residual pain 333 5 4-5 1-5
Return to work time 333 4 4-5 1-5
Biceps cramping 333 4 4-5 1-5
Biceps fatigue 334 4 3-5 1-5
Deformity 332 3 2-4 1-5
Scars 334 2 1-3 1-5
aRespondent was asked to rate how much each feature would
matter if he/she had to undergo shoulder and biceps surgery (5 ¼
verymuch, 4¼ quite a bit, 3¼moderately, 2¼ a little bit, 1¼ not at
all).
TABLE 2
Ranking of Importance of Features to Respondentsa
Feature n Median Interquartile Range Range
Return to activities 340 2 1-4 1-7
Residual pain 339 2 1-4 1-7
Return to work time 337 3 2-5 1-7
Biceps fatigue 339 4 3-5 1-7
Biceps cramping 339 4 2-5 1-7
Deformity 340 5 4-6 1-7
Scars 339 7 6-7 1-7
aRespondent was asked to rank each feature in order of most to
least important (1 ¼most important, 7 ¼ least important) if he/she
had to undergo shoulder and biceps surgery.
TABLE 3








Length of time to return to unrestricted
activities
125 (37) 24 (7)
Discomfort in the upper arm after full
recovery
121 (36) 4 (1)
Length of time to return to work 47 (14) 38 (11)
Biceps cramping after full recovery 18 (5) 15 (4)
Deformity of the biceps 13 (4) 20 (6)
Fatigue in the biceps muscle (arm) with
repetitive lifting
11 (3) 14 (4)
Size and appearance of surgical scars 5 (1) 226 (66)
aData are shown as n (%).
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important regardless of the way the questions were asked,
thus supporting the construct validity of the survey.
DISCUSSION
Independent of age, race, sex, and activity level, partici-
pants in our study were most concerned about the length
of time needed to return to unrestricted activities and
residual pain when considering shoulder and proximal
biceps treatment. This may seem intuitive but cannot be
assumed without clear evidence confirming these con-
cerns. The respondents of this survey also indicated that
the length of time to return to work was a significant con-
cern, particularly in younger, more active people. Those
with prior shoulder pain or shoulder surgery were signif-
icantly concerned about the time needed to return to unre-
stricted activities. There was moderate concern among the
respondents regarding biceps deformity and cramping.
Overall, women and African Americans were more con-
cerned about cosmetic features such as scarring and defor-
mity. Scarring was of least concern among the entire
group of respondents. These data provide useful informa-
tion as to what matters to patients when faced with deci-
sions regarding treatment for the shoulder. It is important
to discuss these features with patients when making deci-
sions regarding the potential surgical treatment for prox-
imal biceps disorders. Not addressing the primary areas of
concern could decrease compliance with postsurgical
restrictions and/or reduce a patient’s satisfaction with his
or her treatment.
Galdi et al9 recently reported patient preferences specific
to biceps tenotomy or tenodesis. In their study, patients
with biceps tendinitis discussed the diagnosis and treat-
ment with a provider. Afterward, they were given a
description of the 2 procedures and a list of features that
were associated with each procedure. The authors found
that 64% of patients chose biceps tenodesis when asked for
a preference. Female patients were more likely to choose
biceps tenodesis because of concerns about cosmetic defor-
mity and residual pain. Male patients were more likely to
choose biceps tenotomy because of concerns about recovery
time. Overall, age, body mass index, occupation, and
income level did not affect their preference for biceps treat-
ment. Our findings are similar in that female participants
were more concerned about deformity and scarring than
male participants. We also found that age and activity level
influenced the respondents’ concern for the length of time
to return to work and that men were more concerned with
residual pain compared with women.
Our study differs from the Galdi et al9 study in that our
survey evaluated general features of shoulder treatment in
addition to biceps lesions. Also, respondents were not given
any information about shoulder or biceps treatment from a
medical provider before completing the surveys; thus, there
was no concern for surgeon bias that may influence their
responses. As many patients are faced with making treat-
ment decisions in the office without prior knowledge of
information related to their shoulder, we wanted to make
sure that we had a mix of study participants who could
evaluate what both “informed” and “uninformed” patients
may identify as important. Nearly 50% of the study popula-
tion had a history of shoulder pain, and 23% had undergone
shoulder surgery in the past. Because we included a similar
number of participants with and without shoulder pain or
previous injuries, our data may be more generalizable to
the overall population. Furthermore, our study and the
Galdi et al9 study show similar findings using different
methodologies from different regions of the United States.
The patient preferences are consistent and reproducible
across studies, despite the variation in study design.
Previous work has shown that the shoulder activity scale
is correlated with patient age and sex in addition to socio-
economic factors of income and type of employment.2,10
Heavy laborers and those with higher income levels were
shown to have higher shoulder activity scores, likely attrib-
utable to the demands of the job and their ability to partic-
ipate in recreational activities that include contact and
overhead sports, respectively.2 This plausibly explains, at
least in part, the findings that patients with a higher activ-
ity level were more concerned with time to return to work
and the potential for biceps fatigue.
There are limitations to our study. While we believe that
this study is generalizable to many patients in the United
States, regional variation regarding preferences may exist.
Our study may not predict patient preferences in countries
outside of the United States. Additionally, while our survey
data address general features that patients are frequently
faced with when choosing a treatment for shoulder condi-
tions, our data may not apply to all shoulder conditions or
all shoulder surgeries. We also surveyed a convenience
sample from an orthopaedic clinic consisting of patients
who may or may not have experienced a shoulder injury.
If a patient does not have the disorder in question, it may
alter how he or she might view any potential treatments.
However, the similar findings between our study and the
Galdi et al9 study suggest that this might not be as much of
a concern. We did not analyze the association of occupation
with preferences because of variable self-reported descrip-
tions of occupation and unclear delineation of the specific
duties required of each occupation. Instead, we chose to
evaluate activity level with a validated shoulder activity
scale that has been shown to correlate with occupational
demands on the shoulder.2,10
Another limitation is that we did not track the number of
people who were offered the survey but refused to take it,
which may introduce responder bias. Furthermore, the sur-
vey that we used has not been previously validated. Vali-
dation of a survey is a process rather than a specific test.
We asked the survey questions in different ways to look for
agreement in how the respondents answered each question,
and we had a high level of agreement with the features that
were most and least important regardless of how the ques-
tions were asked, which lends support to the survey’s con-
struct validity.
Last, this survey’s data provide general information to
medical providers that highlight the factors that may be
important for different patient demographics. These data
should not be used to make treatment decisions for
patients. Treatment decisions should be individualized to
4 Smith et al The Orthopaedic Journal of Sports Medicine
each patient. Instead, these data should be used to help
physicians understand what features may be important to
patients across demographics to improve communication
with patients and to ensure that their concerns are
addressed before finalizing a treatment plan. Our study
data are meant to provide insight into the concerns that
patients may have, which need to be discussed when mak-
ing treatment decisions.
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